The paper explains the relationship between the unemployment and structure of supply of the real estate market during the 20´s and 30 ´s of 20 th century in Czechoslovakia. There are four segments of the real estate market investigated, such as rental, home ownership, farmhouse and residential buildings. Correlations between the unemployment and rental sector and the farmhouse sector were found out. A certain correlation was discovered even between the farmhouse sector and the residential building sector. In the paper, the reasons of this relationship in conditions of the Czechoslovak real estate market are presented.
UNEMPLOYMENT AND ANALYSIS OF REAL ESTATE SUPPLY DURING THE 20´S AND 30´S IN CZECHOSLOVAKIA
[Nezaměstnanost a analýza nabídky nemovitostí v průběhu 20 a 30 let v Československu]
Introduction
The paper focuses on the landlord´s and tenant´s behaviour through the analysis of the housing market structure. We are trying to explain some coherences between the changes of the supply structure of real estates and the development of unemployment. As a sample for the exploration of these relationships, the analysis of data describing the situation of the housing market before and during the Great Depression in the 30´s in Czechoslovakia will be presented. Some of sources distinguish (Sekanina 2004 ) even several phases of great depression in Czechoslovakia, which is agrarian crisis (1928 -1931) , financial crisis (1931 -1933) and great depression (1933 -1935) .
In accordance with a great deal of research on the similar topic developed since the 70s, I assume that even by analysing the real estate market of Czechoslovakia during the 30´s it is possible to find out the evidence of basic relations between the housing ownership and unemployment.
Numerous research in the field of the structure of the real estate market and unemployment has been conducted. The topic seems to be very important from the macroeconomic point of view. The changes in the structure of real estate supply can indicate the changes in landlords´ and tenants´ behaviour caused by their expectations. There are many of reasons for such behaviour. The most listed reasons are such as an increase of prices, wages, unemployment, demographic development or political changes.
The main motivation of the author why the real estate market of 20´s and 30´s is being studied is its relative simplicity compared to the current state. During 20´s and 30´s there were not so many different segments of real estates. Currantly there are so many different segments with many of different ownership rights (flats in ownership for sale, flats in cooperative ownership for sale, commercial spaces for sale etc.), which probably would make the analysis harder.
The next reason consist in stable and sufficient source of real estate data. Advertisements have been printed in daily press for decades, so I could get the informations for more than 80 years at least (I started to collect the data from daily press printed from 1863), which provide an interesting source of data that can be inspected in many of different ways. In comparison to current stage it is more difficult to get the compact data for such long period. It is complicated by the political evants before 1989 as well as wider opportunities for publishing an advertisemnts (internet pages).
And finally there have not been done any real estate analysis in period of 20´s and 30´s yet. I have not found any related analysis describing the progress of real estate market in selected period.
Literature Review
In literature, relations especially between the home ownership, rental sector and unemployment have been presented. It seems the relationship between the real estate market and rate of unemployment is highly significant.
Economic and social conditions of Czechoslovakia during 20´s and 30´s in context of unemployment and housing are analysed by several authors in their bibliographies (Polakova, Rakosnik, Sekanina) .
A comprehensive description of the situation in the field of housing during 20´s and 30´s in Czechoslovakia provides Polakova (2006) , who introduces three phases of housing development. The first phase (1919 -1924 ) is characterized by economic fluctuations. From the point of housing supply the lack of flats in the beginning of Czechoslovakia is the most typicall. The second phase (1925 -1929 ) is characterized by stable decreasing of quantitative lack of houses. In the years 1930 -1938 housing is influenced by great depression (the third phase), which caused qualitative decrease of housing. Concerns about depreciation of the currency at the end of the period (year 1937, 1938) have increased demand for real estate, so the number of sales and the prices of the real estates have risen.
The tenant protection is typicall for the housing market of 20´s and 30´s, she introduces. The share of housing costs for working families of its all expenses had risen from 11,7% (year 1925) up to 17,9% (year 1938) in Prague. The government subsidized new housing construction as well. The most typicall instruments were tax reliefs, state guarantes, state loans and acceptation of new building law.
Another deep analysis of unemployment and housing market provides Rakosnik (2008) , who describes historical context of labour in Czechoslovakia. In his bibliography the specifics of unemployment during the searched period is described. To analyse relationship between unemployment and real estate market the assumption of free movement of labour force is necessary. Compared to previous century, when the equal relationship between employer and employee was not yet common, at the beginning of 20th century, there is already a classical, modern and equitable relationship, he introduces, wich is necessary condition for futher analysis. The modern relationship between amployer and amployee was set in the law in year 1811. In spite of this to reach modern equal relationship it lasted nearly 200 years in Czechoslovak region.
Oswald, who has been most cited (1999), tries to argue that the main problem of European unemployment is caused by the structural (un)balance of the housing market. The home ownership increases the unemployment rate. The reason for his argumentation are the costs and risks involved in owning a home compared to renting. The less mobility of homeowners causes higher unemployment. He recommends reviving private rental housing as a treatment for reducing unemployment. His surveys show that unemployment rates had risen most quickly in the nations with the fastest growth in home ownership. In his paper, he compares the statistical data from 1990s and 1960s that confirm his arguments.
Hughes and Mc Cormick (1991) in their paper discover the connection between the housing markets and the labour market flexibility. They found some relationships between the labour market flexibility and unemployment by analysing the households migration data from the U.K. and the U.S.
Munch, Rosholm and Svarer (2007) tried to develop the other quality of the relationship between home ownership, job duration and wages in their paper analysing the Danish employment data. By analysing the data they find out that, the home ownership has a negative impact on job -to -job mobility both in terms of transition into new local jobs and new jobs outside the local labor market. They confirm a clear negative effect of home ownership on the unemployment risk and a positive impact on wages.
Ionnides and Zabel (2008) presented the modified point of view. They try to search for the relation between vacant houses and the labour market. They develop the dynamic model of job and housing vacancy rates. In their model, they used the data from the US census. The result of their research, by using the developed model, was the presentation of the negative significant impact on job vacancies in case of the shocks to the owner and rental vacancies.
The advanced literature in the field of housing and labour market is oriented on the use of the housing vacancies as a main searching category. It mostly introduces the changes in housing vacancy rates as a base for measuring the key events. The changes in housing vacancy rates are presented as reaction of landlords to the changing economic situation.
The models based on the concept of the vacancy rate are widely accepted in the academic and professional real estate community. Rosen and Smith (1983) for instance, develop the concept of the structural vacancy rate.
They introduced the structural vacancy rate, which is analogical with the concept of the natural or frictional unemployment rate as a minimum required rate to satisfy the search needs of employers and job seekers. Using the similarity, the structural vacancy rate is the stock that is necessary to stay vacant for some reasons. The first reason to let the vacant flat is the potential for the rent increase in the future. If the landlord expects the increase of the rent which will cover the recent forgone rent at least, than he will make the profit compared to the contemporary stage.
It is possible to express that his marginal benefit (MB) should be greater than his marginal cost (MC).
The next reason why a vacant housing stock should stay is to support the tenant search. If the stock is vacant, from the point of demand it should attract the potential seekers.
The level of the structural vacant rate depends on the landlord's and tenant's search processes as the literature presents Torto 1988, Sivitanides 2003) .
As the expectations for demand and rental growth will increase the higher the structural vacant rate. In such a situation, the growth of vacant flats is expected. The main reasons for the landlords to accept such a decision would be the growth of employment rates.
On the other side the cost of holding vacant units, motivate the landlords as well. In any time, the landlords compare the value of forgone income in case of holding vacant spaces. In case of higher rents, the forgone rents will be higher and of course, the motivation to hold vacant units will decrease.
Assumptions For the Real Estate Supply Analysis
In this paper there will be used the mentioned concept of the structural vacant rate for the analysis of the supply structure of the real estate market.
The key question is how to determine the vacant rate. There is a possibility to determine the vacant rate in the real estate market by analysing real estate advertisements. Our assumption is the real estate advertisements reflect the vacancies. If there is a vacant real estate, the motivation of the landlord is to register it in the real estate market to maximize the profit. By studying the old newspapers, it is possible to reconstruct the map of changes in the real estate market during the 20 ´s and 30 ´s in Czechoslovakia.
To the best of my knowledge, by studying many of papers, the method of collecting the data using the real estate advertisements has not been used. It is surprising that such an interesting source of data is left unnoticed.
The aim of this paper is to find out whether the relationship exists between unemployment and the rate of offered vacancies under the condition of the Czechoslovak real estate market during the 20´s and 30´s. The relations to the several real estate markets will be inspected. We assume unemployment will influence the level of the vacant rate in specific segments of the real estate market. By analysing advertisements in the contemporary press of the 20´s and 30´s the basic segments of the real estate market will be determined, which is the subject to the research.
The segments are: 1. family houses ready for sell, 2.
flats ready for rent, 3.
residential homes ready for sale, 4.
farmhouses ready for sale.
Family houses for sell is the typical real estate segment representing home ownership during the 20´s and 30´s. In comparison with contemporary situation at the beginning of the 21st century where the typical home ownership is represented mostly by the flats for sell. In comparison to the contemporary situation, we can expect a much more heterogeneous segment of family houses for sell in the 30 ´s and 20´s. Each house can be characterised as unique. Many of differences caused many problems to calculate the real market price. Such an assumption leads me to express that the market price is difficult to determine by the seller. Within the condition of the significant heterogeneous segment, it takes much more time to seek and determine the market price by the seller. Once a market price is determined there are plenty of other reasons why the house cannot be sold quickly (see Oswald (1999) . Such conditions lead me to the assumption that there is no relationship between the rate of family houses ready for sale and unemployment.
The flats ready for rent. During the 20´s and 30´s of the 20th century the flats ready for rent were the only one alternative how to get the place to live. The main purpose why the flats were offered in the market was to make the profit. Compared to prices of a house, the flat is much more homogenous and the determination of the market rent is not so difficult. Both the landlord and the tenant can easily identify the market price of rent at any time.
What makes the next difference is the lease agreement. The agreement conditions mostly come from civil law of the country. The situation of the tenant of course is less stable in comparison with the homeowner. The change of the economic situation can cause the change of a decision for both sides of the lease agreement.
The rental sector is more dynamic in comparison to the home ownership sector (family houses ready for sale). Because of this, there is an assumption of a significant relationship between flats ready for rent and unemployment.
The theoretical analysis does not address the issue of the farmhouse segment turn too much. The segment of farmhouses ready for sale seems to be an important part of the real estate market during the 20´s and 30´s. The motivation for sale has not been analysed too much.
We can assume a decrease of supply if the farmers expect the increase of unemployment. It is possible to indicate the negative correlation. The farmhouses ensure the minimal income for their owners, even if the farmer is unemployed.
The residential homes for sale represented the important part of the Czechoslovak real estate market as well. It seems the motivation for sell can be negative when correlated with the comparison of flats ready for rent. If there is not possible to rent a flat (or it is lossy), the landlords will be willing to sell it more. On the other side to sell or not to sell, the residential building can be affected by many other reasons. In case of political changes, the depreciation of currency, residential buildings can save the values.
According to the analysed theories, the research question follows: 1. Does the unemployment affect the share of family houses ready to sell? 2.
Does the unemployment affect the share of flat ready for rent? 3.
Does the unemployment affect the share of farmhouses ready for sell? 4.
Is there any relationship between the searching segments of the real estate market?
To answer the above questions, let us propose a new approach based on the link between the structure of real estate supply (the vacancies ready to offer) and unemployment.
Material and Methods
The data from 1919 to 1937 were collected from daily press. Lidove Noviny, a daily press, was selected as the main source of data. Lidove Noviny was during the 20´s and 30´s one of the most demanded daily newspapers. Its edition covered the largest Czech part of the then Czechoslovakia. During the two months of work in the Moravian Land Library 312 newspapers were carefully inspected from which 108 belong to the area of interest of our research. There were all the advertisements regarding the real estate market observed. The information was carefully recorded into the software. There was collected at around 5000 valuable information from which 2269 belongs to the area of interest of our research. To reduce the seasonal fluctuation, the data were recalculated as an average in each year.
It was found, the advertisements can be sorted into four basic segment, which is rental, family houses, farmhouses for sale and multiflat buildings for sale segments. In comparison with contemporary stage the real estate market was more simple.
Generally there have been published the advertisements for real estates located mostly in Central Bohemia, occasionally in Moravia. There were nearly no advertisements for real estates located in border regions of Bohemia and Moravia (Sudetes). The other advertisements for real estates located in Slovakia, Ruthenia and abroad were not recorded into database. The advertisements were not sorted by the locality. It would be very difficult to identify some places (villages, cities) because some of their names has been changed or do not exist any more.
The information concerning unemployment from the Czechoslovak Statistical Yearbook 1938 was taken. The information regarding unemployment was properly investigated and recorded by the Czechoslovak statistical office. There were recorded the data for each month of the year. The indicators of unemployment were expressed in their absolute numbers. Unfortunately, the rate of unemployment, however, was not created. As announced by the Czechoslovak Statistical Office, the methodology of the calculation of people's unemployment was changed in 1925. The data related to the all the Czechoslovakia (Czech, Moravia, Silesia, Slovakia and Ruthenia).
In the paper there will be the similar procedures used as it was used together with my university colleagues in the latest monography, along with in the latest paper published in Ostrava (Slavata 2015) . In my latest paper, I described a comparison of the database describing the regional housing markets of Czech Republic with the regional rates of unemployment.
There will be data recorded with respect to the research questions investigated. The steps in accordance with theoretical literature (Albright, Winston 2015) will be taken.
The steps: 1. Descriptive statistics, where will be the initial level of the real estate market presented. The main purpose is to obtain the general view on the real estate market situation during the 20 ´s and 30´s of the 20 th century.
2. Identification of the main relationship of variables.
The estimation of data by the ordinary least squares (OLS)
For the second step of the analysis and according to many researches, the Pearson correlation coefficient is suitable to estimate the basic relationship. I do expect the linear relationship between the selected variables, which is the main limitation of the form of relationship. In this step, the relationship between the segments of the real estate market structure and unemployment will be searched. The formula for r (Pearson correlation) is given by Equation (1). It is a sum of products in the numerator, divided by the product sxsy of the sample standard deviations of X and Y. This requires a considerable amount of computation, so the software usually computes correlations. In this case, the Excel software will be used. The mathematic formulation is: The third, the statistical significance of the collecting data further the analysis of variance (ANOVA) will be in order to analyse the differences between the group means and their associated procedures used. The data will be by OLS model estimated. The model of a simple linear regression will be used to predict the possible situation. The basic formula can be written as:
where Y is a predicted value from value X. In this sample, Y represents the share of real the estate market segment. X represents unemployment in its absolute number. b is the slope of the predicted line. b means the change in Y when X increases by one unit.
From the formula (3), you can see that it is closely related to the correlation between X and Y. Specifically, if the standard deviations of X and Y are kept constant, the slope b of the least squares line varies directly with the correlations between the two variables.
The effect of the formula a (4) is not quite as interesting. It simply forces the least squares line to go through the point of the sample mean.
For the estimation of data, the Excel software will be used. The results will be presented in the next chapter of this paper.
Results and Discussion
The development of the real estate market segments during the 20 ´s and 30´s of the 20 th century is shown in the next figure (Figure 1 ). The lines represent the share of the given real estate market segments from the all adverts related to the real estate market during the period. The most significant is the progress of the flats ready for the rent segment. While in 1919 it covered only 6% (see Table 1 ) of all the market, in 1937 it became, of course with some fluctuations, the largest segment. The segment of family houses for sell fluctuates between 10% and 37% with its share in 1937 (see Table 1 ). The segment of Farmhouses during the period decreases, with the significant fluctuation in 1928. The residential houses for sale look relatively stable with its significant increase at the end of the period. The descriptive statistics provides a more specific view (see Table 1 ). The segment of flats for rent is the most fluctuant with a standard deviation of 19,88 in comparison to other segments of the real estate market. Residential buildings for sale are less fluctuant as it can seen be from Table 1 . The residential segment of the market in comparison to the others is the lowest. 
Notes: The minimal and maximal indicators of unemployment are in their natural logarithmic form in 10 thousands
The Pearson correlation will be used to explore the relationship between the variables. The results of the relationship analysis are indicated in Table 2 . The results show a positive correlation between unemployment and the share of the rental sector (0,80). There was even a negative correlation between unemployment and the share of the farmhouse sector (-0,54). On the other side there was a negative correlation between the rental and farmhouse sector indicated (-0,46) and farmhouse and residential sector as well (-0,44).
The most significant correlation was determined in the relationship between unemployment and flats for sale (the rental sector). There is no linear correlation between unemployment and home ownership (family houses for sale). It looks like the landlords are much more dynamic in renting than homeowners in their selling. The reasons why are discussed in the next chapter of the paper. The negative correlation between unemployment and farmhouses for sale can be surprising and it will be explained in the discussion, too. To investigate in detail the existence of relationship, a dynamic econometric analysis is going to be performed in the next section. As the third step in the analysis, the results of the regression model OLS are presented.
According to the OLS regressions the relationship is implied in some variables (see Table 3 ). Some of the variables are estimated significantly. The results reveal that the rental sector share (flats ready for sale) increases if unemployment rises. For the visual imagination, see Figure 2 . On the other side, the OLS model shows that the farmhouse sector share decreases if unemployment rises. The OLS estimation results show that the relationship between the share of the rental sector and unemployment, the linear regression relationship with its R -square can be justified from 64%. Similarly, the relationship between the share of the farmhouse sector and unemployment can be justified from 29%. The statistical significance of the first relationship is at the level of 1% or 5% of the second relationship respectively.
There were not founded any relationships between the homeownership sector (the share of family houses ready for sale), the residential sector (the share of residential buildings ready for sale) and unemployment. 1. Does unemployment affect the share of the homeownership sector (family houses ready for sale)? Unemployment does not affect the share of home ownership as the OLS analysis shows. There are some reasons for such findings. In accordance with the theoretical explanation defined in the first chapter, there are many motivation factors for home owners to offer their house for sale. There are highly motivated sellers and future sellers who are testing the market price. Even the main reason why highly motivated sellers want to sell their homes may not lie in the fact that they lost their jobs. If there are some sellers who want to sell their homes because they lost their jobs, there is possibly no motivation to sell it immediately. The expected increase of home prices can motivate the homeowners not to sell but wait and make the future profit. On the other side, perhaps they prefer first to look for the job within the area where their homes are situated, which will take some time before they resign. Due to Oswald's postulates (1997), if they assume that the marginal costs of finding a new job are lower than the transaction costs of selling their homes (including the appreciation of property), then they are not motivated by immediate sales because they lost their job. For the second group of the sellers (future sellers) there is of course no relationship between the unemployment and publishing of advert. There are many reasons why prospective sellers are interested to know the price of their houses. Moreover, if there is a heterogeneous market of homes, there is a very complicated situation how to determine the market price. Market research is the cheapest way to determine the market value of the house.
2. Does unemployment affect the share of flats for rent (flats ready for rent)? A quite interesting relationship was indicated between the share of the rental sector and unemployment. In the worldwide literature, I have not found anyone who has studied this kind of relationship. The relationship seems to be highly significant (see Table 3 , Figure 2 ).
There is a likely explanation of the relationship:
1. Expected increase of unemployment 2. Increase of Immediate termination of the rental contract 3. Time delays The analysis shows that an increase of unemployment causes the increase of share of flats for rent. The landlords seem to be very sensitive to the employment indicators. It is clear, that the increase of unemployment can reduce the landlord´s profit. The increase of unemployment can possibly result in a rent pay risk and decrease of rents. In such a situation, the landlords increase the offers of flats ready for rent to ensure the expected decrease of rents due the increase of unemployment. Increasing the supply of apartments ready for rent is even supported by tenants who have lost their jobs, and because they had to immediately leave the rented apartments. Obviously, landlords immediately publish the adverts for the flats for rent. That is the description of the situation when an increase of the share of supply of flats compared to all real estate is ofered. Some of the landlords may not register the expecting increase of unemployment. They can easily expect to get the same amount of rent for the flat as they got from the previous tenant. During the period, they offer the flat for the same rent until they find that the asking rent is too high. The potential tenants who compare the asking rent with the current salary are not willing to pay and refuse the flat. Such a situation forces the landlord to decrease the asking rent and increases the probability of renting the flat. During the period the cumulation of flats increases the total amount and increases the share of flats ready for rent to the all real estate market. It is much clearer in comparison to the home owner sector, that in the rental sector, (landlords' and tenants') behaviour is highly motivated by the potential profit. Tenants compare the asking rent with the expected salary. If the salary decreases, or the rent increases, then the total utility of the tenant decreases and the tenant starts to look for a new apartment. On the other side, the landlord must cover the expenses and is forced to the most effective and profitable situation.
3. Does unemployment affect the share of farmhouses ready for sell? The OLS model indicated the negative relationship between farmhouses ready for sell and unemployment. If unemployment increases, the share of farmhouses ready for sale to all real estate market decreases. It looks like very logical, never explained relationship. If unemployment increases the possible alternative to the lost job then the farming comes. The farming possibly ensures a minimal income to the families during the time of high unemployment, which results into the decrease of the share of farmhouses ready for sale to the all real estate market. During the period of unemployment decrease, the farmers are willing to sell their farmhouses. There was an interesting negative relationship indicated between the share of flats ready to rent and the share of farmhouses ready to sell. The Table 2 shows that there is a negative correlation. If the share of flats ready for rent decreases, the share of farmhouses, ready for sale increases. The likely reason even confirms the theoretical deductions describing the situation in the relationship between unemployment and the share of flats ready for rent.
It seems like some tenants who lost their jobs, decide to come back to their family farms, where a certain level of income is ensured. The share of vacant flats for rent increases, the share of farmhouses for sale decreases, because there is no motivation for sale. It ensures the family members against the risk of unemployment. 4 . Is there any relationship between the searching segments of the real estate market? Table 2 shows another interesting correlation. There is a negative correlation indicated between farmhouses ready for sale and residential buildings ready for sale.
